Introduction Purpose, Rationale, and Scope of the Study
In South Sudan, sorghum constitutes 80% while maize makes 15% of production of the staple food consumed (Steve et al, 2002) . Given such high percentage, sorghum is the major staple food crop in the country followed by maize. During the civil war in the Country, formal production institutions were destroyed. Despite this fact, farming institutions were still active in that farmers were able to support themselves till the signing of Comprehensive Peace Agreement (CPA) in January 9 th 2005. Reliance on seed/food aid was very minimal (Norwegian People"s Aid food aid records [2005] [2006] [2007] [2008] [2009] [2010] . Influx of seed aid especially for the staple food crops sorghum and maize started immediately with the signing of the CPA (Norwegian People"s Aid). Aid agencies and non-governmental organizations believed that provision of seed (sorghum and maize) is a means of restoring disabled farming institutions. It is not clear whether or not seed aid provision is restoring agricultural institutions.
The purpose of this study is to explore effects of free sorghum and maize seed distributions to farmers in Jonglei state and how this aid affects farmer use of local varieties of these two crops. Remington et al. (2002) asserts that, "formal seed system restricts farmer seed system and hence encourages dependency on them" (pg.7). Formal seed are always regarded as of high quality.
The study took approximately 15 months. Data collection took about nine months. Data analysis and reporting writing took six months. Participants were educated on the scope of the proposal and consent paper signing. A trial of questionnaires (a pre-test) with few farmers was carried out to see if they (farmers) could understand and answer the questions anticipated.
Guiding Questions
The central question is based on the effect of free seed aid distributions on local varieties. It goes as follow: Does free seed aid distribution have an effect on farmers" use of local varieties of sorghum and maize?
The sub-questions are two and these are: do combination of local and formal varieties makes farmers dependent on seed aid distribution? How do modern sorghum/maize varieties perform (in terms of yield) compared to local sorghum and maize varieties?
Definition of Terms
Local varieties mean informal varieties of sorghum and maize grown traditionally by farmers for at least a decade. Seed aid means either formal or informal varieties of sorghum and maize distributed to farmers through relief seed aid. Effect of the free seed aid distribution means both positive (despite free seed distribution to farmers, local varieties are still being used by farmers) or negative (free seed aid distribution limits the use of local varieties). Formal varieties are varieties mostly bought from seed companies by agencies and nongovernmental organizations. The following table contains some of local and formal varieties of sorghum and maize. Note: not all varieties used in the research areas are listed in the table above. Only varieties used in Bor and Twic East County were listed for local varieties of sorghum and maize. For the local varieties of sorghum and maize, description of the variety colour is also given.
Limitations of the Study
This study is neither exhaustive nor comprehensive. More studies could still be carried out to determine the effect of free seed aid distribution on local varieties of sorghum and maize seed and its relation in food security.
The Importance of the Study
The importance of this research is to extend knowledge on the effect of free seed aid distribution on farmers" use of local varieties of sorghum and maize in South Sudan and what it means in the food security direction of the Country. Also, it will help in re-shaping strategic thinking on how to tackle issues of food insecurity.
II. Review Of Related Literature
Secondary data from the work of research institutions, agencies and Non-Governmental Organizations (NGOs) on seed delivery indicates about 2000mt of formal sorghum and 970mt of formal maize seed were delivered to Jonglei state during the period from 2004-2011 (Sperling, L., et al 2010). Seed and tools programmes have been widely implemented throughout South Sudan as a way of increasing the population"s food security (McGuire, 2007) as quoted in (Jones et al., 2002) . Lack of food is always connoted to result in a lack of seed (Ibid.) Free seed aid delivery takes a different perception where seed quality comes in handy. When an unexpected natural phenomenon strikes e.g. flood or drought and little is harvested, farmers can still save seed from the little they harvested for the next season"s planting. In spite of this fact, more free seed is still distributed given the assumption that farmers have no seed due to the disaster. Yet there is no effective demand for seed beyond that generated by relief agencies themselves, (Jones et al. 2002) .
Years back before and after 1956 civil war there were a series of natural phenomena i.e. flood and drought. Yet farmers were able to support themselves seed-wise for cultivation. (This information was obtained through my interaction with elderly in the communities), During the second civil war which started in 1983, there were as well a series of other natural phenomena including flood, drought, and crop failure as well as livestock diseases outbreak. But still farming communities of South Sudan were able to plant own saved seed. Lautze (2003) noted that field research in targeted areas for relief seed found that farmer seed systems continue to meet the crop and varietal needs of farmers even following 1998 famine. When the Comprehensive Peace Agreement (CPA) was signed on January 9 th 2005, free relief seed aid became increasing more important in some parts of the Country notably, Jonglei state where internal conflicts among pastoral and peasant communities continue to rage. Currently, free seed aid to the Country is estimated to about 2000 tonnes per annum, (Sperling et al. 2010 ). In Jonglei state, where this research is carried out, the annual seed aid i.e. sorghum and maize is estimated at 470.5mt and 388. . This is true for the hybrid maize seed produced expensively and fail to perform in the second cropping when seed from the first cropping is grown in the second cropping season.
Remington et al (2002) noted, formal seed system restricts farmer seed system and hence encourage dependency on them and yet farmers don"t afford them since they are produced expensively for instance hybrid seed. Resource poor farmers are challenged by this system.
Traditionally and before the war, (1956 and 1983) farmers in South Sudan used to have enough sorghum seed to plant and get good harvest (Information gathered from elderly in the search areas). This fact turned out the opposite during and after the war because of influx of aid agencies and non-governmental organizations. Free seed aid distribution for sorghum and maize remained important as a result of quality issue which is valued by donors and agencies. Chemonics [(1996) as quoted in Remington et al 2002)], Defined seed quality as certified seed by formal sector. However, informal seed sector remains the major supplier of seed of improved and local varieties of many crops grown by small-scale farmers (Thijssen, et al. 2008 ).
III. Methodology Type of Design
The aim of this study is to investigate the effect of free seed aid distribution on local seed varieties. Local seed varieties are defined as sorghum and maize. The effect is either positive (despite free seed aid distribution to farmers, local varieties are still being grown by farmers) or negative (free seed aid distribution limits the use of local varieties) on local varieties. The study focus is the point where free seed aid distribution and local varieties affects the latter.
Selection and Description of the site and the Participants Site and participants
The project data was collected from four selected sites which are Bor, Twic East, Pochalla, and Pibor Counties (a county is an administrative area governed by a commissioner). From the counties, the project was delimited to two Payams (Payam is a sub-county, an administrative area governed by a civil administrator) per county. The selection was done based on the two crops under investigation. Pochalla and Pibor Counties are known for maize growing. Bor and Twic East Counties are known for their sorghum growing. Besides that, these Counties are operational areas of NPA thus allowing for easy accessibility.
There were samples of 10 focus groups, 142 famers and 10 agriculture officers working for the government and/or agencies and international non-governmental organizations. The respondents were derived from two groups. First group were farmers who were interviewed from their own farms. The second group was those working for government and international non-governmental organizations and or agencies. The project assistants conducted interviews with the first group i.e. farmers since most of them don"t read and write. The second groups i.e. those working for government and non-governmental organizations and agencies filled in the forms by themselves. The main investigator led the second group. The participants in the focus group signed or mark their names on the informed consent form. The consent forms were read to them.
Questionnaires
Each of the 10 agriculture officers working for government and/or agencies and international nongovernmental organizations individually filled in the questionnaires (Appendix B) by themselves. The same questionnaire (Appendix B) were used by farmers and administered by the research assistants. Focus groups with guided discussions had set of questions in a separate form (Appendix C). The consent forms were signed by each participant.
All respondents each signed the consent document before providing information required of them. Prior to signing of the consent paper, the respondents were educated on the process of the research. The forms which are filled were collected and handed over to the main investigator for safety and data analysis.
Ethical Considerations
The principal investigator and the assistant investigators work for humanitarian organization and do not have any relationship with the people sampled as respondents. The participants were provided with information about the purpose of the study. Participants" privacy and anonymity of the information they provided was protected. Each participant signed a consent form (Appendix A) attached to the questionnaire. The research assistants will receive a copy of the research study at conclusion.
Data Collection Strategies
Data collection took nine months contrary to time estimated previously. Before commencement of data collection, participants were educated on the scope of the project followed by signing of the consent form by each respondent. A total of 162 questionnaires were administered to farmers, focus groups and project officers working for government, non-governmental organizations and agencies. Data collection started in July 2012 and ended in April 2013. Data analysis and report writing which commenced in June 2013 and ended in November same year, it took six months.
Data Analysis Strategies
Participants" responses were tabulated and statistical comparison using t-test for independents variables which were made on the responses to the questionnaires. ANOVA was used for quantitative data analysis.
Methods of Achieving Validity
A trial of the questionnaires with a few farmers was conducted to see if they understand and can answer the questions anticipated.
IV. Findings Description of Findings
Socio-economic features of the sample farmers A sample size of 152 respondents used individual questionnaires and a sample size of 10 focus groups used guided questionnaires. Female  Male  1  2  3  Bor  39  32  7  0  9  30  48  16  10  13  Twic East  40  40  0  0  26  14  43  24  8  8  Pochalla  33  23  0  10  13  20  36  18  2  13  Pibor  40  33  7  0  10  30  41  19  7  14  Total  152  128  14  10  58  94  42  77  27  48 For the individual questionnaires, 128 were residents, 14 internally displaced persons (IDPs) and 10 refugees. There were more men who answered questions then women in individual questionnaires. The average age of those interviewed was 42 years both for individual questionnaire and focus group discussion. On average, a farmer cultivates 1 feddan (a feddan is equivalent to 4200 Square meters).
The sampled10 focus group discussions were mainly women groups. This shows more women than men participated in this research work. Each group comprises about 15 women on average. This made the number of women more than that of men. The groups were a mixed up of residents, internally displaced persons and refugees. Like the case of individual questionnaires, the sampled 10 groups under focus group discussion cultivate on average 1 feddan per season.
Farmers said they could get up to 450kg of sorghum and 250kg of maize per feddan per season. Farmers were skeptical of seed they get from NGOs and UN agencies. The reason given for the skepticism was that they (farmers) are not familiar with seed. However, some of the respondents (farmers) acknowledged the fact that they also do try formal varieties to compare them with varieties they have locally and get the best out. Given this finding, it was also found out that some varieties which used to exist in the past are now not in circulation! These include: atuong, thiang-yol, thiep, bicat, and mading for sorghum. Maize varieties that are currently not in circulation are: acok-yaar, thoo-yol and mabior. These varieties are the ones used in Bor and Twic East. The same notion could not be established in Pochalla and Pibor.
Some of the farmers expressed concern that formal varieties they get from NGOs and agencies sometimes fail them (not yielding to the expectation). The following point was discussed extensively during one of the focus group discussion, "Wad-hamed, a formal sorghum variety does very well compared to other local varieties!" said one of the group members. However, another group member responded differently! She said, "With first impression, she kept seed for this variety for the second and third seasons. Yields were gradually declining in the second and third seasons." Therefore, for those farmers who might have succeeded in planting and harvesting formal varieties, the yield actually reduce gradually and the farmers may need more seed for planting next season. This fact, to majority of farmers is a waste of energy and time.
Primary sources of seed: current strategies, 2012.
The findings indicate that primary source of planting material i.e. maize and sorghum is own saved. These findings are presented in three tables from 3a to 3c. Table 3a shows percent of each source of seed from each County. Tables 3b and 3c incorporate crops percentages. The table 3a shows percent source of seed per County. Total each source is the average of the four Counties which provided the following: 78.2% own saved; 12.6% external agencies; 5.7% local market and 3.6% kin. Pibor had lower percentage as far as own stock sources of seed are concerned. The reason could be due to accessibility of formal seed from aid agencies and non-governmental organizations. This is denoted by 46.2% of external agencies and non-governmental organizations as sources of seed. It was only Pibor and Pochalla where kinship had 12.4% and 1.8% respectively. Responses from respondents showed that they (farmers) still get seed from relatives and friends. Local market sources of seed vary as well with Bor respondents showing 2.6%, Twic East 2.5% and Pochalla 17.5%. Pochalla had the highest percentage of farmers who source seed from the local market. Since this result showed no market source of seed from Pibor, there could be no local market system for seed in the County. Pochalla borders Ethiopia and could be the reason it has the highest percentage of market source of seed. Table 3c further divides the crops sources into percentage by taking the average. The growing trends with the figures indicate steady move from own stock seed source to local market and external agencies. This also indicates the importance of local market for seed sourcing. All mentioned sources of seed are important, to some degree, to farmers although not from all Counties! Pibor and Pochalla which have the highest percentage of maize appeared to have high percentage of seed source from both external agencies and own stock.
The implication is that, farmers might be using formal seed and keep them as own stock. The same (formal seed) might reach the local market system and taken for local varieties. This scenario is most apparent in Pibor and Pochalla County. The other two Counties have a different scenario since their only source of seed is own stock and local market. According to the findings of this research, the pre-war period of 1972-1982 farmers relied heavily on their own seed stock. Almost all respondents said they were using their own seed stock before the war. Post-war sources showed that majority of respondents still use their own seed stock. Unlike the pre-war period where 100% relied on their own saved seed, post-war period had 71.2% of respondents using their own seed, and those using seed from external agencies and other sources were 16.4%, 10.5% and 1.9% respectively. Table number No. 4 below shows the findings. In Bor County, own stock source led by 65.8% followed by local market sources with 28.9%. External agencies and kin sources came in third and fourth place with 2.7% and 2.6% respectively. Sources in Pochalla County had own stock 93.9% followed by external agencies and local market with 3.1% and 3.0% respectively. Twic East County, own stock was 95.0% followed by external agencies and kin with 2.5% each. No local market seed sourcing in the County during the period. In Pibor, the major source of seed is external agencies with 57.5% followed by own stock 30.0%. Local market and kin were third and fourth with 10.5% and 2.5% respectively. Variety preference. The findings show that most farmers prefer local varieties compared to the formal varieties. Table No . 5 below lists varieties in the four research areas. Respondents from Bor and Twic East County are from the same ethnic group and use the same language. They have the same names for varieties they use as well. Formal varieties are nicknamed by the locals from Pochalla and Pibor County. However, in this research, I maintained the original names for varieties e.g. serena and longi4 and disregard the nicknames to avoid confusion. In the column of varieties preference, I have not made any distinction between crop type varieties as it can easily be referred to in the other columns. It should be noted that, all local varieties are preferred. The most preferred varieties are in the last two columns. The table 6 below shows percentage of respondents who prefer either variety per County. Local varieties are preferred by majority of farmers. Only 30.8% of the respondents would prefer formal varieties.
Table 6: Variety Preference per County
The respondents gave several reasons as to why they prefer local varieties as explained in figure 1 below. It appeared that respondents from Pochalla and Pibor do not mind which variety is available! Although they prefer local varieties, they also want to try formal varieties to compare with the local varieties. 
Figure 1: Reason for Variety Preference

Discussion of the Findings
Household status indicates more residents participated in the research compared to internally displaced persons (IDPs) and refugees. Internally displace persons are those, who during the war were displaced from their original domicile to the current domicile where they were interviewed. Refugees are Ethiopian by nationality and from Anuak ethnic group. They have been to Pochalla since the fall of Mingisto regime in early 1990. The significance of household status is to show validity of the findings given the profile of sorghum and maize varieties grown over a period of time. Since we have more residents than IDPs and refugees, I assume that views or answers they provide are true.
Although it appears as if there were more men than women in table 2 above, the figure shows those who answered questions for individual questionnaires. When it comes to focus group discussion, which were only women groups, the inverse is true. The importance of gender in this study is the role played by each sex. Women are known of their ability to storing seed safe in traditional granaries or where seed could be reached by smoke (fire place) as a repellent to insect pests and diseases. Women also do most of the work in smallholder farmer setup.
The active age in farming, especially here in South Sudan, is between 30-50 years. The average age of 42 represents for both pre-war as well as post-war periods. The maximum age of those interviewed was 89 and minimum 25. Therefore, the knowledge on varieties grown is well spread across generations.
The unit of measure here in South Sudan is feddan (an equivalent of 4200 meter square). On average, respondent cultivates 1 feddan per season. The area cultivated each season does not necessarily entails sorghum or maize varieties in the same acreage, there could be other crops e.g. cassava, millet and beans.
In general, findings indicate that the main primary source of seed is own stock followed by external agencies, local market and then kin. This finding does not concur with the finding noted by Jones et al., (2002) "there is no effective demand for seed beyond that generated by the relief agencies themselves." Seed source from external agencies could be second alternative to locally sourced seed. Looking at the three periods, prewar, post-war and the current strategies; there is a clear distinction between the periods. During the pre-war farmers were relying on own seed stock. Although farmers still rely on own stock during the post-war period, this was not 100.0%. About 28.85% of respondents had other sources of seed other than own stock. Only 71.2% of the respondents used own stock during the period.
This concurs with what was exerted by Remington (2002) , "even though formal seed system restricts farmer seed system and encourage dependency, farmers actually use their own seed." Perhaps farmers just take seed for the sake of having them and may use them differently but not as planting material! Only some few farmers who are at the same time desperate of having seed for planting during a specific planting season.
Current strategies (table 3a 2012 ) showed an increase of 7.0% in own seed stock sourcing making it 78.2% on average. Given these findings, it could be deduced that there could be reduced seed delivery during (2005-2011) by agencies and non-governmental organizations with 3.8% in 2012. There is also decline in local market source of seed from 10.5% during (2005-2011) to 5.7% in 2012. In this case farmers relied heavily on their own stock. This finding is also noted by Thijussen, et al., (2008) and I quote, "informal (local) seed sector remains the major supplier of seed of improved and local varieties of many crops grown by small-scale farmers." However, this trend could also be due to reduced free seed aid distribution by agencies and nongovernmental organizations and thus farmers thought of reverting to their normal way of seed sourcing. Since famers in Pochalla and Pibor prefer both local and formal varieties of the seed according to the research findings, it emphasized on the finding by Thijussen as indicated in the same paragraph.
There are several varieties used by farmers in the areas of research. Of these varieties, some of them are listed in table No. 5 above. Although local varieties are listed as preferred by farmers, there are those most preferred. Several reasons were given by the respondents as to why they prefer local varieties as shown in figure No 1 on the findings above. Here in South Sudan, hunger gap is very significant especially with the rural people. The period between June and July each season is very critical and could be the reason why farmers prefer early maturing varieties so that gaps are closed during critical months. Farmers experienced or been experiencing natural phenomena like flood, draught, pests and diseases some of which could be devastating. Some local varieties could have developed resistance to some of these occurrences over a period of time. Farmers then want to use what they think they could get something out of (local varieties). The fact that some farmers like formal varieties is may be to try them and compare them with local varieties they already have. However, most farmers trusted their own saved seed and are skeptical of formal seed they get from NGOs and agencies. This concurs with the finding noted by Lutze (2003) and I quote "farmer seed systems continue to meet crop and varietal needs of famers even following 1998 famine". When farmers plant formal varieties which are not well-known to them, they (farmers) experience both advantages and disadvantages.
As mentioned in the findings, there are some varieties which are currently not in circulation. There are three possible reasons that could have led to that situation. i) the protracted civil war in South Sudan could have led to disappearance of these varieties. ii) free seed aid distribution by agencies and non-governmental organizations. iii) since some of the varieties were susceptible to pests and diseases could be another reason that led to their disappearance.
V. Summary
Despite continued free seed aid distribution to famers in South Sudan, they (farmers) still use local varieties of seed as planting material each planting season. This is shown by high percentage of famers who prefer local seed varieties to formal varieties. However, formal varieties are in use as well. 30.8% of the respondents prefer formal varieties. In this regard, seed sources and variety preferences are significantly different. This explains that irrespective of farmers own seed stock the varieties kept could be formal varieties! In regard to the research question, whether or not free seed aid distribution have an effect on farmers" use of local varieties of sorghum and maize. According to the findings, it appears free seed aid distribution have no effect on farmers" use of local varieties. Farmers still use their local varieties of sorghum and maize. However, some local varieties which were in circulation before the war are currently not in circulation. This finding shows, although farmers still use their local varieties there is likelihood of more varieties disappearing in future should the trend of free seed aid distribution continue.
The first sub-question asks if combination of local and formal seed makes farmers dependent on seed aid distribution. Finding indicates that combining both local and formal varieties could lead to dependency on seed aid as it came out from findings in Pochalla and Pibor.
The second sub-question of the research asks whether sorghum and maize varieties perform (in terms of yield) compared to local sorghum and maize varieties. Local varieties perform better than formal varieties. Respondents gave an instance when formal varieties could perform much better in the first season and later performance goes down.
In general, I think it is critically important to consider farmers preferences and build on what they have locally. As mentioned earlier in the text, farmers use and prefer their local varieties because they have trust on the varieties since they are high yielding and resistance to natural phenomena such as flood, drought, pests and diseases. There are approaches that could support farmers" view. For instance, seed fairs through voucher system in a disaster and post-conflict situations like the example of South Sudan, could help support local seed varieties and thus encouraging farmer seed system. New technologies could as well be developed from local varieties. As asserted by (Jones, R., et al 2002), "farmers have well developed a resilient seed systems and exhibit a strong preference for locally adapted sorghum varieties." Farmers in most cases would want to experiment new technologies and compare them with what exists locally in the process, there is division of labour and reduced acreage. Maize variety name  Local  Formal  ------------------ 
